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Background: Primary progressive aphasia (PPA) affects a range of language and cognitive domains that impact on conversation. Little is known about conversation breakdown in the semantic variant of PPA (svPPA, also known as semantic dementia). This study investigates conversation of people with svPPA.
Methods: Dyadic conversations about everyday activities between seven individuals with svPPA and their partners, and seven control pairs were video recorded and transcribed. Number of words, turns and length of turns were measured. Trouble-indicating behaviours (TIBs) and repair behaviours were categorised and identified as successful or not for each participant in each dyad.
Results: In general, individuals with svPPA were active participants in conversation, taking an equal proportion of turns, but indicating a great deal more trouble in conversation than controls. TIBs were interactive (requests for confirmation – repetition with reduction and request for specific information) and non-interactive (lack of uptake/lack of continuation and reprise/ minimal dysfluency) and unlike those previously reported for people with other PPA variants and dementia of the Alzheimer type. Communication behaviours of the partner were critical to conversational success. 
Conclusions: Examination of trouble and repair in ten-minute conversations of individuals with svPPA and their important communication partners has potential to inform speech pathology interventions to enhance successful conversation, in svPPA and should be an integral part of the comprehensive care plan.
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Communication behaviours associated with successful conversation in semantic variant primary progressive aphasia

Primary progressive aphasia (PPA) is a clinical dementia syndrome caused by neurodegenerative disease (Mesulam, 1982). Currently, experts recognize three variants of PPA each with a unique pattern of linguistic impairments and associated with specific patterns of distribution of cortical atrophy and neuropathology (Gorno- Tempini et al., 2011). This study reports on semantic variant PPA (svPPA, also known as semantic dementia) which is characterized by impaired single word comprehension and impaired naming in the absence of impaired motor speech or grammatical ability. Understanding of the neural and anatomical bases of PPA and the associated cognitive and linguistic impairments has increased dramatically over the last decade but very few studies have directed attention to conversation (Kindell et al., 2013). This study aims to investigate aspects of natural conversation in svPPA. 
	At present there are no disease-modifying treatments to delay or halt the insidious deterioration of language that occurs in PPA. Nonpharmacological, behavioural interventions are therefore needed to facilitate quality of life for individuals with PPA, their families and caregivers (Hodges and Patterson, 2007; Kortte and Rogalski, 2013). Effective, evidence based interventions to increase success in conversation will promote positive social relationships and assist with maintaining independence in daily life. 
	 While there are many resources for caregivers of people with dementia providing valuable advice about maximizing communication success, much of this literature is not relevant to people with PPA. Preservation of cognitive abilities in the early stages of PPA differentiates people with PPA from people with other presentations of dementia, such as those usually seen in Alzheimer’s Disease. Instead, the conversation of people with early stage nonfluent variant PPA (nfvPPA) and logopenic variant PPA (lvPPA) is more like the conversation of people with acute onset aphasia, but acute onset aphasia resources often do not meet the needs of people with PPA and their families because of the progressive nature of the disease and the additional clinical symptoms that emerge in PPA (Taylor et al., 2014).  This investigation of conversation in svPPA was motivated by the clinical need for communication interventions specifically targeted to svPPA (Taylor et al., 2009; Wong et al., 2009). 
Semantic variant PPA
SvPPA is characterized by marked anomia and single word comprehension deficits, thought to result from gradual degradation of conceptual knowledge (Gorno-Tempini et al., 2011).  With disease progression, anomia increases such that word retrieval is generally restricted to high frequency words, circumlocutory behaviours may occur frequently, and speech may become empty of content.  This has a deleterious effect on the communicative abilities and psychosocial well-being of the individual with svPPA (Hodges and Patterson, 2007) and contributes to caregiver burden (Mioshi et al., 2013). 
	Neuroimaging studies reveal that people with svPPA, at least in the early to mid stages of the disease, have bilateral but asymmetrical patterns of atrophy, and clinical symptoms differ depending on which hemisphere is most affected (Hodges and Patterson, 2007). Language deficits (anomia and impaired single word comprehension) are more pronounced in those with left dominant atrophy whereas those with right dominant atrophy have greater impairment of facial recognition, are more socially awkward and more lacking in insight (Hodges and Patterson, 2007). More extensive right temporal lobe atrophy predicts greater impairment on non-verbal semantics whereas more extensive left temporal lobe atrophy predicts poorer performance on expressive verbal tasks (Mion et al., 2010).
Conversation in PPA

Knibb and colleagues highlighted the value of investigating conversation in PPA as difficulty in conversing is a primary complaint of people with PPA and their carers. They provided a detailed quantitative description of semi-structured interviews of 15 people with nfvPPA and they observed that increased grammatical and speech sound errors with simplification of spoken syntax were consistent problems for people with nfvPPA in conversation (Knibb et al., 2009).
	The current authors, in a previous study, investigated trouble and repair behaviour during the natural conversations of three dyads; in two dyads one partner had nfvPPA and in one dyad one partner had lvPPA. The method used, was described by Watson, Chenery and Carter (1999) in their study of the conversations of ten people with dementia of the Alzheimer type (DAT) and their partners. Natural conversations of approximately 10 minutes’ duration were investigated for trouble indicating behaviours (TIBs), repair types and repair trajectories. In this method, “trouble” signifies that understanding between the partners in a conversation is breaking down and can be flagged using two types of TIBs (Ferguson, 1994): Interactive TIBs that require a response from the conversation partner, or Non-interactive TIBs that do not call on the partner to respond (Ferguson, 1994). Watson and colleagues term the mechanism whereby mishearings or misunderstandings are corrected or resolved and meaning is restored, allowing the interaction to continue, as “repair”. A repair is judged successful or non-successful on the basis of the next speaker’s response. Another TIB indicates that the repair was not successful, whereas if the next speaker’s turn is acknowledged or reinforced the repair is considered accepted and successful (Ferguson, 1992).
	In our earlier study, we observed that the people with nfvPPA and lvPPA used a variety of TIBs (Taylor et al., 2014), and this was in contrast to people with DAT who used mainly non-interactive TIBs (Watson et al., 1999). The trouble and repair behaviours observed in people with PPA were more like those of people with acute onset aphasia. The conversation samples of the three dyads revealed three very different conversational profiles and provided valuable information about the individual strengths and communication difficulties of people with PPA. Whilst interesting and clinically relevant patterns were observed, the small cohort precluded the authors from making broader conclusions about conversation in PPA. In particular, it was not possible to determine whether conversational behaviours were due to PPA variant, individual differences and/or a combination of both (Taylor et al., 2014).  The study highlighted the need for further investigation of trouble and repair in the conversations of people with each of the PPA variants, especially svPPA, for which conversation breakdown has not yet been investigated. 





There is an existing literature addressing strategies to enhance the effectiveness of communicating with people with DAT. Perkins (1998) highlighted that communication in dementia is compromised because of the combined effects of impaired language and other cognitive processes such as memory. Watson et al., (1999) added to this literature by examining conversational trouble and repair, and showed that people with DAT predominantly use non-interactive TIBS. The two TIBs predominantly used by people with DAT were described as Lack of up-take/Lack of continuation (failure to continue the topic or follow on in conversation) and Reprise/Minimal dysfluency (revision or repetition of sounds, syllables and words, and use of fillers such as “um”, “er”, “ah”).
Aims and Hypotheses

The current study aimed to add to the scant literature on conversational strengths and weaknesses in svPPA by examining the conversational productivity (number of words and turns per speaker) and the trouble and repair behaviours in seven participants with svPPA and their partners, compared with matched healthy control dyads, replicating the approach taken in our previous study of nfvPPA and lvPPA. We hypothesized that;
1. People with svPPA would show similar conversational productivity measures to controls because they do not have the sparse output seen in other PPA variants. For this reason, we also expected that people with svPPA would show higher conversational productivity measures than people with nfvPPA, lvPPA and DAT.
2. The svPPA dyads would have more trouble and repair in conversation than control dyads because of their cognitive and linguistic impairments. The patterns of trouble and repair in svPPA dyads would, however, be different to those previously reported in nfvPPA, lvPPA and DAT dyads because the cognitive and linguistic impairments differ across these dementia syndromes. 




The participants were seven individuals with svPPA and seven matched healthy controls each conversing with their most frequent communication partner. Participants with svPPA were diagnosed by the multidisciplinary assessment team at FRONTIER (the Frontotemporal Dementia Research Group) at Neuroscience Research Australia, Sydney, according to the clinical diagnostic criteria (Gorno-Tempini et al., 2011) and recruited from the FRONTIER clinic. Healthy controls recruited through local community groups were matched for gender, age, and education to the individuals with PPA and had no reported history of neurological disorder. This study was approved by the Human Research Ethics Committee of South Eastern Sydney Local Hospital District.
	The mean age of participants with svPPA was 65 years, ranging from 51 to 75 years. See Table 1 for demographic information and speech, language and cognitive testing results for each participant with svPPA. The mean age of control participants was 63 years, ranging from 51 years to 75 years. See Appendix A for demographic information for controls. All people with svPPA and controls spoke English as their primary language.








Hemisphere with greatest atrophy	right	left	right	left	right	right	left
Years of education	11	15	13	14.5	15	12	15
Occupation	Nurse	Pharmacist	Aviation pilot	Tour guide	Accountant	Business owner	Training consultant
Handedness	L	R	L	R	L	R	R
Months post symptom onset	~73	~24	~73	~79	~ 63	~ 86	~ 35
Communication partner relationship	husband	wife	wife	husband	husband	partner	husband
Cognitive testing in 2014							
Mini Mental State Examination1 /30	27	30	28	(27 in 2013)*	(24 in 2013)*	24	(25 in 2013)*
ACE-R2 /100	68	84	72			53	
ACE-III3				72	40		63
Rey Complex Figure4 /36 – copy 	29	33	34	33	32	31	33
                                    – 3 min delay 	13	13	5.5	20.5	4.5	6	21.5
Trail Making Test5 – Trails A	23	39	30	39	80	45	49
                                – Trails B	65	78	83	73	142	130	80
Letter fluency6 (FAS)	32	25	29	30	n/a	n/a	20
Category fluency6 - Animals	4	4	3	11	5	3	6
Syd Bat Naming7	8 (30)	17 (30)	n/a	8 (30)	0 (30)	4 (30)	8 (30)
Syd Bat Semantic7	13 (30)	24 (30)	12 (30)	25 (30)	9 (30)	15 (30)	11 (30)
Syd Bat Comprehension7	14 (30)	22 (30)	12 (30)	29 (30)	7 (30)	14 (30)	25 (30)
Syd Bat Repetition7	30 (30)	30 (30)	30 (30)	30 (30)	27 (30)	29 (30)	30
							

KEY: 1 = Mini Mental State Examination (Folstein, Folstein, & McHugh, 1975), 2. ACE-R = Addenbrooke’s Cognitive Examination Revised Cognitive Examination Revised (Mioshi, Dawson, Mitchell, Arnold and Hodges, 2006), 3. Addenbrooke’s Cognitive Examination III  (Hseih, Schubert, Hoon, Mioshi and Hodges, 2014), 4. Rey Complex Figure Test (Meyers, Nyman, & Meyers, 1999), 5. Trail Making Test (T. N. Tombaugh, 2004), 6. FAS and Animal fluency (T.N. Tombaugh, Kozak, & Rees, 1999), 7. Sydney Language Battery (Savage et al., 2013)
L= left
R= right







Participant dyads were asked to engage in ten minutes of conversation about everyday life. A ten minute sample usually provides an adequate representation of a longer parent conversation (Boles and Bombard, 1998). Conversations between participants with PPA and their partners took place in an interview room at the PPA research facility and were audio and video recorded. Conversations between controls and their partners took place in their homes. The investigator was not present during any conversations. The participants were given instructions to, “talk about your plans for the near future; the days and weeks ahead”, the recording equipment was activated, and the investigator left the room.
Data Analysis

This study replicated the analysis methods used in our previous study of trouble and repair in conversation where one partner in a couple had nfvPPA or lvPPA  
(Taylor et al., 2014). The productivity measures (number of words and turns per participant) were obtained following the procedures described by Herbert, Hickin, Howard, Osborne and Best (2008).  The examination of trouble and repair was conducted using techniques described by Watson et al., (1999). TIBs were identified in all the conversation samples and categorized into one of the 12 categories described by Watson et al., (1999). A description of each TIB is given in Appendix C. Repairs were also examined and categorized into the seven repair types described by Watson et al., (1999) (see Appendix D). Finally, the success or non success of repairs were determined also following the method used by Watson et al., (1999) which was in turn derived from Ferguson (1992). The success or non-success of the repair is judged on the basis of the next speaker’s turn. If the repair is followed by another TIB it is assumed that the repair was not successful. Acceptance and success of the repair is assumed when the next speaker’s turn after the repair is acknowledged or reinforced. TIBs, repair types and percentage of successful repairs were counted for each participant in each conversation.
Statistical Analysis

Descriptive statistics were performed and the data was screened for normality using the Shapiro-Wilks test as this test is powerful for small data sets (Yap and Sim, 2011). Distributions did not differ significantly from normal. However, due to the small sample size, we performed both parametric and nonparametric statistical comparisons. As there were no differences in the results, we report the parametric analyses and outcomes below. 
	To examine contribution to conversation we used descriptive statistics (means and confidence intervals for number of words, words per minute, number of turns and length of turn). To characterise the TIBs used in conversation by people with svPPA and their partners, we conducted two families of paired t-tests, comparing people with svPPA and their partners, and people with svPPA and controls, and comparing controls and their partners, and svPPA partners and control partners using  = 0.025 to control the family-wise error rate for multiple comparisons to  = 0.05. Finally, to examine associations between psycholinguistic variables (naming, comprehension and semantic knowledge) and success in repair we used Pearson’s correlations.
Reliability 









Table 2: Means and Confidence Intervals for number of words, number of turns and length of turns for all participants.


Mean (95%CI)	people with svPPA	partners of people with svPPA	controls	partners  of controls
Mean number of words (95%CI)	816.0(485.7-1146.3)	660.9(371.8-950.0)	858.4(624.1-1092.8)	896.6(810.8-982.3)
Words per minute	82.1(50.4-113.9)	77.4(62.0-92.9)	85.6(62.4-108.7)	89.4(80.8-97.9)
Mean number of turns (95%CI)	80.9(57.3-104.4)	79.661.6-97.5)	79.9(65.7-94.0)	83.00(65.7-100.4)
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TIB= trouble indicating behaviour.
1. = Neutral or non-specific request for repetition.				2. = Requests for confirmation-repetition with reduction.
3. = Request for confirmation- complete repetition.				4. = Request for confirmation- repetition with elaboration.
5. = Request for specific information. 					6. = Request for more information.
7. = Corrections.									8. = Lack of uptake/ lack of continuation.
9. = Hypothesis formation. 							10. = Metalinguistic comment.
11. = Reprise/Minimal dysfluency.							12. = Request for repetition- Global.






Table 4: Summary of repair types for each participant and overall success of repairs for each dyad
	REPAIR TYPES	































1. = Repetition.			2. = Revision/reformulation. 			3. = Addition/specification.		
4. = Cues/explanation.		5. = Inappropriate/withdrawal.			6. = Confirm/reject.





Four paired t- tests were conducted to compare groups (see Table 2). As a group, people with svPPA (pwsvPPA) demonstrated twice as many TIBs as their partners,   (t = 3.01, p = 0.02 df = 6) producing 6 TIBs  (pwsvPPA: 95% CI: + 4.78, partners of pwsvPPA 95% CI + 3.71) more than their partners (see Table 3). One third of all TIBs demonstrated by people with svPPA were non-interactive TIBs. Two TIBs were not used by people with svPPA at all, “hypothesis formation” where the speaker supplies or guesses a word for their partner or speaks on behalf of their partner, and “metalinguistic comment” where a comment about the talk indicates non understanding of the message. Participants with svPPA were observed to have an average of eight TIBs more than controls (t = 4.31, p = 0.005, df = 6, pwsvPPA  95% CI + 4.78, controls 95% CI + 1.28). There was no significant difference between controls and their partners (Controls mean: 2.43 SD: 1.73 95 & 95% CI + 1.28 Partners of controls mean: 3.00 SD: 3.22 95% CI + 2.39) or between the two groups of partners (svPPA partners mean: 4.86 SD: 5.01 95% CI + 3.71, control partners mean: 3.00 SD: 3.22 95% CI + 2.39) in the number of TIBs observed. 
Controls and partners.





People with svPPA and partners 

	The people with svPPA used a wide variety of repair types, and the relationship between TIBs and successful repair tended to fall into three main patterns across the seven svPPA dyads. Two dyads (those of svPPA1 and svPPA2) had a small number of TIBs in their conversation and 100% of repairs were successful. Three dyads (those of svPPA3, svPPA6 and svPPA7) had more TIBs and less success with repair but more repairs were successful than not. The final two dyads (those of svPPA4 and svPPA5) had a high number of TIBs and low success rates with repair (see Table 5). Examples of each pattern are provided below.
Low Trouble/ High Success of Repair: svPPA2 and partner. 
svPPA2 was a garrulous speaker and used twice as many words, words per minute and words per turn as his partner. This was a relatively successful conversation with only 5 TIBs observed and with successful repair following each TIB. In Example 1 below, svPPA2 has difficulty with an utterance and trouble is indicated with the TIB type reprise/minimal dysfluency (see lines 69-70). svPPA2’s partner listens and affirms his comments. She provides cognitive support at times by providing factual details (Cognitive support includes: gives information when needed; uses memory, organization supports; gives cues in a conversational manner; responds to errors by giving correct information in a non- punitive manner (Togher et al., 2002-2015). An example of cognitive support is provided below (see line 70). 
Example 1: svPPA2 and partner.
66	P	and (.) yeah (.) now what else do we have to think about 
67		when we go back?  we've got Tara and Paul coming 
68	svPPA2	oh that’d be nice yes our daughter Tara 
69		and her partner coming down on /fr/ 
70		well they're coming from (.) they're coming from [Brisbane= 
71	P	                                                 [Saturday
72		=as they live up there
73	P	they're coming Saturday and 
74	SD2	we're meeting them sometime we have 
75		booked a place for an [early dinner 
76	P	                      [and we'll go out and have a meal 
77		and they enjoy Indian food so= 
78	svPPA2	well
79		which we’ve done before that was nice

(.) denotes a micropause of equal to or less than one tenth of a second
[   brackets denote overlap between speakers’ talk
? denotes rising intonation
=  equal signs link talk from the same speaker, and usually signify that a speaker’s talk smoothly continues, even though  a transcription line is ending.

High Trouble/ High Success of Repair:  svPPA7 and partner
svPPA7 was also a garrulous speaker and produced more than twice the number of words, words per minute and words per turn as her partner. With 23 TIBs she indicated more trouble in the conversation than other participants. There were only 4 types of TIBs: over half were non-interactive, and the remainder were corrections, and repetitions with request for specific information. Her partner demonstrated 9 TIBs of various types. Although there were many indicators of trouble, these were generally resolved quickly and 74% of repairs were successful. This may have been due to the supportive contribution of the communication partner. For example, when svPPA7 asked for specific information, he supplied it quickly. When he prompted or cued her, he supplied additional information that provided cognitive support (see Example 2, line 311).  He also affirmed and verified her contribution to the conversation. The example below demonstrates some of these behaviours.
Example 2: svPPA7 and partner.
304	svPPA7	yeah  but no offence with Good Life I haven’t I  
305		last three months I haven’t been  
306		I’ve done one or two but I’m going 
307	P	yeah I’m still paying the bill for you
308	svPPA7	yeah  but I’m going to try and do it every 
309		one every three  three day ah
310		you know every two days
311	P	yeah every second day would be good [yep
312	svPPA7	                                    [see so I can so to                                                                
313		help because that’s going to help my dementia isn’t it?

All transcription markings as per Example 1

High Trouble/ Low Success of Repair: svPPA4 and partner
In this conversation, both partners made similar contributions in terms of number of words and turns produced. A relatively large number of TIBs were observed and these were primarily in svPPA4’s talk: svPPA4 had 13 TIBs and her partner had 3. svPPA4 used a wide variety of TIB types to signal that conversation was breaking down.  Only 55.5% of repairs in this conversation were successful. svPPA4’s partner was observed to reveal svPPA4’s incompetence by asking testing questions (see lines 67 and 69 in Example 3). He prompted svPPA4 to recall names and details but this appeared to result in further trouble, and the breakdown of understanding appeared to continue longer than may have been the case if more cognitive support had been provided. At times svPPA4’s partner attempted repair with complete repetition of svPPA4’s trouble source; not adding any new information to assist resolution of trouble (see line 67). svPPA4 was also observed to fail to continue topics at times, possibly due to her anticipation of failure. 
Example 3: svPPA4 and partner.
63	svPPA4	Friday night (.) nothing’s organised is it?
64	P	well no because before we came away
65		what were we going to do
66	svPPA4	yeah had we 
67	P	remember what we were going to do?
68	svPPA4	we didn’t (.) say anything?
69	P	remember?
70	svPPA4	no what did we do?
71	P	hee he he
72	svPPA4	sorry what was it ?
73	P	well we’re we’re gonna we’re gonna  
74		because your Mum was down= 
75	svPP4	oh right (.) yes
76		=we were going to ask 







Factors predicting success of repairs






The aim of this study was to better understand conversation in svPPA by examining contribution to conversation (conversational productivity measures), trouble and repair behaviours, and effectiveness of repairs. We aimed to compare the findings of the present study with previous reports of the trouble and repair behaviours of people with other variants of PPA and DAT. 
	The first hypothesis was that the contribution to conversation of people with svPPA would differ from controls, and from people with nfvPPA, lvPPA and DAT, and this hypothesis was supported. People with svPPA maintained contribution to conversation in terms of turn taking and number of words per turn and did not present with the reduced output frequently observed in DAT. This level of contribution was also unlike people with nfvPPA and lvPPA in our previous study and that of Knibb et al., (2009). The participants with svPPA in this study did not have sparse output; instead some people with svPPA in this study even had excessive output, typical of the garrulous profile that has been described in the literature (Meteyard and Patterson, 2009). 
	The second hypothesis that the svPPA dyads would have more trouble and repair in conversation than control dyads was supported. As well, we predicted that the patterns of trouble and repair would be unlike the patterns observed in our earlier study of people with nfvPPA and lvPPA, and unlike those seen in DAT (Watson et al., 1999), and this too was supported. In our earlier study, one participant with nfvPPA primarily used reprise/minimal dysfluency, where conversation was interrupted by difficulty formulating the turn and this was attributed to the speech sound errors and lexical retrieval difficulties that occur in nfvPPA (Taylor et al., 2014). A second participant with nfvPPA had indicated trouble in conversation on only two occasions and so no conclusions could be made about the types of TIBs she used. The participant with lvPPA typically used interactive requests for specific information when she had lexical retrieval difficulties, a clinical characteristic of lvPPA. In the current study, by contrast, a wide variety of interactive and non-interactive TIBs were observed in the talk of the people with svPPA. For example, seven and eight different types of TIB were observed in the conversations of svPPA5 and svPPA4 respectively. The most frequent interactive TIB observed across the group was request for specific information. This had also been observed in lvPPA (Taylor et al., 2014). There were also many examples of the non-interactive TIB, reprise/minimal dysfluency, with approximately 38 % of TIBs across the group being non-interactive. This was unlike the patterns observed in the earlier study with nfvPPA and lvPPA (Taylor et al., 2014). It was also different to the pattern observed by Watson et al, (1999) in DAT, where people with DAT were observed to use a very high proportion of non-interactive TIBs. 
	The third hypothesis was that, assuming a high level of trouble in svPPA dyads, the contribution of the communication partner would be crucial for conversation success, and this hypothesis was also supported. Communication is a collaborative achievement of the partners in a dyad and studies of acute onset aphasia have shown that training the person with aphasia’s communication partner can improve the success of a dyad’s communication. In their study of people with acute onset aphasia and volunteers, Simmons -Mackie and Kagan (1999) sought to understand what constitutes “good” as opposed to “poor” speaking partners, where “good” partners used strategies that were “face saving” for people with aphasia (Simmons-Mackie and Kagan, 1999). These were behaviours such as acknowledgements, congruent overlap, and clarification sequences. Unhelpful behaviours used by communication partners, such as inattentiveness, dismissive language and pedagogic activities, have also been identified in acute onset aphasia. In our study, despite the large amount of trouble, and the relative severity of svPPA7’s language and cognitive impairments, 74% of repairs were successful. svPPA7’s partner was observed to use the behaviours of  “good” speaking partners  (Simmons -Mackie and Kagan, 1999) including clarification sequences, acknowledgements and verification. 
	Conversely, repair in the conversation of svPPA4 and her partner was far less successful, and less facilitative behaviours by the partner, such as pedagogic activity and dismissive language, were observed.  Similarly, svPPA5 and her partner had very low rates of success with repair. svPPA5 had significant language and cognitive impairment, trouble in the conversation was frequent, and only 44.8% of repairs were successful. The “semantics of incompetence” (Simmons-Mackie and Kagan, 1999) were suggested in comments by svPPA5’s partner such as “chicken stuff what d’you mean chicken stuff?”. There was little congruent overlap and affirmation often was only observed at the completion of protracted sequences of repeated trouble and repair.
	Finally, there was no association between success of repairs with scores on measures of comprehension impairment or impairment of semantic knowledge, but a trend for preservation of naming ability to be associated with success of repairs. Given the small sample size, this trend requires further investigation in a larger cohort study, but suggests that the core semantic abilities indexed by picture naming ability and progressively declining in svPPA contribute to conversational success in svPPA.  
Clinical implications 

This study adds further support to the recommendation that people with svPPA should be referred to speech pathologists for assessment of conversation (Sapolsky et al., 2011), given that valuable information is gained by examining the conversational interactions of the person with svPPA (Kindell et al., 2009; Wong et al., 2009). By contrast, results on isolated assessments of cognitive and linguistic impairment may not reflect performance in everyday conversation. By examining ten-minute conversations with the most frequent conversation partner, the clinician may observe the support provided by the partner and the repair behaviours employed by both; the adaptive strategies that have been acquired or that may be of benefit.
As in acute onset aphasia, the identification of more and less facilitative behaviours in conversation may be useful in developing interventions such as targeted partner training to promote success in conversation. In this study, quick and successful repair was observed when partners employed behaviours such as affirmation, congruent overlap, verification and addition of information. Protracted trouble and unsuccessful repair was observed when behaviours such as pedagogic activities, dismissive language and repetition of questions without addition of information occurred.
Conclusion
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Table 1: Demographic and clinical characteristics of participants with semantic variant primary progressive aphasia
Table 2: Means and Confidence Intervals for number of words, number of turns and length of turns for all participants
Table 3: Summary of number and type of TIB for each person with svPPA and their communication partner and each control and their communication partner.

















Appendix B. Categories of trouble indicating behaviours (TIBs) 

Trouble indicatingbehaviour		Definition
(1) Neutral or non-specific requests for repetition (minimal queries).	These minimal queries by the listener indicated non-understanding. They were used when the utterance had not been heard, was unintelligible or if some part of the message had not been understood even though it had been heard.
(2) Requests for confirmation-repetition with reduction.	This was the partial repeat of a trouble source turn, often with rising intonation, at the end of an utterance.
(3) Request for confirmation-complete repetition.	This involved a complete repetition of the trouble source turn with rising intonation. 
(4) Request for confirmation-repetition with elaboration.	This involved the complete repetition of the original utterance and the inclusion of a statement, which contained additional semantic content.
(5) Request for specific information.	This type contained a specific semantic concept, content word or a referent to the preceding turn or a few turns previously.
(6) Request for more information.	A non specific request which indicated that the listener needed more information.
(7) Corrections.	Message inaccuracies were corrected.
(8) Lack of uptake/lack of continuation.	These were verbal behaviours of either participant where the message was being “cut short” e.g. abruptly changing the topic, lack of elaboration, or not allowing the other their turn. 
(9) Hypothesis formation.	This involved guessing behaviours e.g. supplying word (s), or speaking for, or on behalf of the other participant. 
(10) Metalinguistic comment.	“Talk about talk” behaviours that indicated non understanding of the message. 
(11) Reprise/ Minimal dysfluency.	Verbal behaviours indicating difficulty formulating or producing the message, involving sound, syllable and word repetitions, pauses and fillers (er, um ah etc.)
(12) Request for repetition- Global.	The listener indicates non understanding and requests the speaker to recover a section of the message.
(Watson et al., 1999) 

Appendix C. Categories of repair type (Rty) used by participants

Repair type	Definition
(1) Repetition.	All or part of the trouble source utterance was repeated with no extra information added.
(2) Revision/ Reformulation.	The semantic content of the trouble source utterance was held constant, but the utterance form changed.
(3) Addition/Specification.	Additional information was added or terms and concepts were elaborated.
(4) Cues/ Explanation.	Repairs were made by defining terms and providing background information that were not previously provided.
(5) Inappropriate/ Withdrawal.	This repair sequence was characterized by inappropriate utterances, attempts to discontinue and failures to respond to trouble indicating behaviours.
(6) Confirm/ Reject.	When  “yes” or “no” was used to clarify some trouble.
(7) Question to clarify the source of the trouble.	The speaker of the trouble source attempts to locate the part of the utterance causing trouble for the listener. 
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